Chemiluminescence study of active oxygen species produced by TiO2 photocatalytic reaction.
Two chemiluminescence approaches have been used for study of active oxygen species produced by the TiO2 photocatalytic reaction. One is based on flow injection analysis (FIA)-luminol chemiluminescence (CL); another is a time-resolved CL method. In the FIA-CL experiment, an UV-illuminated TiO2 suspension and water were passed into a mixing cell by two separate flow lines. Luminol solution was injected into the water flow line at different times. The injected luminol reacted with active oxygen species generated by the TiO2 photocatalytic reaction in a mixing coil and produced CL. It was found that the maximum CL was detected at the first injection of luminol. CL intensity decreased with time of injection. When the luminol was injected after 5 min, the CL intensity was almost unchanged. Addition of scavengers of active oxygen species indicated that the CL produced early in the 5 min was caused by O2- and H2O2, while CL after 5 min was only from H2O2. In the time-resolved CL, the third harmonic wavelength of Nd:YAG laser (355 nm) was used as a UV light source, and CL was detected by a PMT and recorded in a millisecond time scale using a digital oscilloscope. It was found that CL induced by the photocatalytic reaction increased with concentration of the TiO2 suspension. Scavengers of active oxygen species of *OH, O2- and H2O2 were added to study the involvement of the active oxygen species.